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This paper constructs a large contract-level data set to examine factors that trigger breach of foreign investment contracts. Similar to the case of outright expropriation, political regime type is an important determinant of breach of contract. Furthermore, although investors' bargaining power becomes obsolete as contracts mature, contracts can be designed to mitigate the risk of breach of contract by involving multilateral organizations and This paper is a product of the Economics and Sustainability Unit of Multilateral Investment Guarantee Agency. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at MNose@imf.org. creating buffers to absorb commodity price shocks. The paper examines the type of countries prone to contract breaches. After controlling for regional and sector fixed effects, less-democratic and resource-dependent governments are more likely to breach contracts, especially after large global shocks, notably natural disasters.
Introduction
Recently, political risk has become a more multidimensional phenomenon from the outright takeovers of foreign-owned businesses to widespread indirect expropriations and breach of contract (BOC). Since 1990, the incidence of host governments' contract breach with multinational corporations (MNCs) has been increasing, but with a large variations across countries and over time (Wellhausen, 2013) . This trend also seems to be reflected in firms' business perceptions in the business climate as evidenced by major firm-level surveys conducted by the World Bank (such as the Enterprise Surveys and the MIGA-EIU Political Risk Survey) that show that breach of contract has been the biggest concern for foreign investors.
An increase in BOC cases also reflects the reconsideration of the role of government in providing public services. Since the early 1980s, there has been a shift in the role of the public and private sectors in the provision of infrastructure (electricity, water and sanitation, telecommunication, road, railroad, port, and airport), which has increased public-private partnership (PPP) projects. The mainstreaming of PPP, however, has also accompanied the elevated tensions between host country and investors in resolving disputes on honoring contractual obligations. With an increasing number of private investments in infrastructure, it has become critical to understand risk management in countries where it is difficult for the parties to enforce contracts.
Despite an increase in BOC risk relative to outright expropriation risk, the triggers of breach of contract have not been separately studied in the literature. This paper fills in this gap by examining the key triggers of breach of contract.
Previous papers have discussed the wide variety of factors as potential triggers of breach of contract, which range from micro factors (i.e., contract design) to macro factors (such as external shocks (both economic and socio-political instabilities), political institutions, and level of development). Recent literature on FDI focuses more on macro factors, especially host country governing institutions, and claims the importance of democratic and more cohesive economic and political institutions. 3 Some scholars put a particular focus on the effects of natural resources, arguing that governments in natural resource dependent economies are less sensitive to reputation costs from reneging on contracts, leading to higher probability of expropriation and contract disputes (Jensen and Johnston, 2011) . The phenomenon of the natural resource curse would also be cyclical (Frankel, 2012) , implying that the host government has stronger incentives to breach contracts during a commodity boom.
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The literature on micro factors has mainly focused on the optimal design of incomplete contracts under the changing state of the world (Tirole, 1999) , but the empirical studies are only a few. An interesting hypothesis was raised by Woodhouse (2006) , which discusses the obsolescing bargaining power of foreign investors and describes the situation where an investor holds the upper hand in negotiations with a host government ex ante but it loses the bargaining power as the contract ages since exit from a committed investment is costly due to high sunk costs (Vernon, 1971) . In these cases, host governments have leverage to break contracts, because the MNC's asset immobility makes the firm's threat of exit no longer credible. In general, the obsolescing bargain has been applied most often to investments in oil, natural resources, and metals, as well as infrastructure investments and other sites.
Given that the empirical facts have still not been fully investigated, this paper contributes to the literature by testing several theoretical hypotheses posed by previous papers in the area of political economics. The study highlights contract designs and economic cycles that could significantly affect host government's incentive to breach contracts or re-negotiate contractual terms. This paper also offers analysis on cross-country heterogeneity about the effects of micro and macro triggers on breach of contract. Following a recent theoretical literature on state capacity and development, it looks at how the causal relationship between the probability of contract breach and potential triggers differs by the level of state fragility, inclusiveness of political institutions, and natural resource dependency Persson 2009, 2010) .
A unique contract-level data set is constructed covering a universe of contractual disputes using two main data sets (World Bank's public-private infrastructure data and UNCTAD's dispute data) to address these questions. The new data set has contractual details and improves measurement of the strength of property at the project level, which allows me to test the relative importance of the variety of micro vs. macro triggers.
The cross-section of about 5,237 contracts is covered from 1985 to 2012, building a large sample of both publicly and privately procured contracts. The contract-level data are aggregated to establish a cross-country panel covering 150 countries from 1985 to 2012, which allows me to conduct international historical comparisons of the event of contract breaches.
There are two key empirical findings. First, contract-level analysis supports the obsolescing bargain hypothesis; the hazard rate of contract breach exponentially increases as a project matures. The hazard rate is significantly lower if projects are implemented in politically stable and democratic countries, which is consistent with previous findings in the case of outright expropriation and nationalization (see Eden, Kraay and Qian (2012) and World Bank (2012) ). Furthermore, as the stake of the private sector in PPP projects gets larger, BOC risk gets elevated, but contracts can be designed to mitigate BOC risk by working in 4 partnership with multilateral organizations and by ensuring contractual flexibility to absorb unexpected commodity price shocks. Second, cross-country panel regression shows that less-democratic and resourcedependent (i.e., dependencies in natural resources and in aid) governments are not likely to honor foreign investment contracts in weakly institutionalized political environments, and they tend to breach contracts especially after large global shocks, notably natural disasters. Finally, this paper shows that BOC events tended to be clustered in a particular region (such as Latin America and the Caribbean (LAC), Europe and Central Asia (ECA), and South Asia) in the past, and it is likely to be repeated in countries that had prior contract breach experiences. It appears that contracts in the energy sector face relatively higher BOC risk in general, but the risk is particularly high when input fuel costs rise.
The paper is structured as follows. Section 2 introduces the data and Section 3 explains the context. Section 4 provides theoretical predictions. Sections 5 and 6 carry out empirical analyses on the triggers of breach of contract. Section 7 concludes.
Data
This paper gathers contractual dispute information from several data sets to form a universe of dispute cases.
Two main data sets are merged to establish my baseline sample.
The first main data set is taken from the World Bank's Private Participation in Infrastructure (PPI) Database, 4 which has details on contractual arrangements used for each project. The data set covers 5,237 public-private infrastructure projects from 1984 to 2012, and includes information including investing country, sponsors' originating country, project status (e.g., completed, under construction, cancelled, in distress), financial closure year (when contracts were agreed), contractual period, sectoral affiliation, procurement type, and supports of international financial institutions. If contracts are in distress or are cancelled due to some disputes, we defined them as "projects under contractual disputes". There are projects which were cancelled due to the sponsor's unilateral actions (e.g., change in business strategy), expiration of contracts, or war/civil conflict. These are excluded from dispute cases. Data on the exact timing of disputes were also collected from the detailed documentation available for each contract, which is used for the hazard analysis below.
As the PPI data only cover projects with significant private participation, they should be complemented with other data sets that cover general development projects without private participation. To this end, the PPI data are merged with the investment arbitration case data from UNCTAD Database of The data set is publicly available at http://ppi.worldbank.org/explore/Report.aspx.
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State Dispute Settlement Cases. 5 By definition, all 394 cases from 1987-2010 experienced contractual disputes. The data set also has information on investing country, investor's originating country, and sectoral affiliation, as well as venues for arbitration. It reports the year when disputes were filed, but does not list data on when original contracts were signed. The contract year was manually identified by looking through each arbitration case document, which is used to define the contract age.
The PPI and UNCTAD data sets form the baseline sample at project level for my empirical analysis.
Appendix 1 provides lists of the host countries that are included in my sample. I later provide country-year regressions as well. For this purpose, the project-level data are also merged with cross-country panel data that contains various macroeconomic variables and country-level political and institutional indicators from various sources. Figure 1 depicts the historical trend of BOC risk (number of contract breaches divided by total surviving contracts). 6 Due to a boom in private participation in greenfield power generation projects in the mid-to end-1990s (as a result of increased demand in PPP financing), the total number of surviving contracts has increased over time (Woodhouse, 2006) . At the same time, the risk of BOC has also risen since the late 1990s and peaked in 2000-05. The risk keeps rising in two regions (i.e., ECA and LAC).
Background

Recent Trends in Breach of Contract
This trend shows a clear contrast with the historical trend for outright expropriations and nationalizations, which peaked in the 1970s and 1980s (World Bank, 2012) . This raises the question of how the nature of BOC risk differs from outright expropriation risk.
Countries and Sectors Prone to BOC Risk
Given an increase in BOC risk, the next question is how it is regionally clustered. Figure 1 provides a crossregional picture of breach of contract events; disputes tend to be clustered and are recently increasing in the ECA and LAC regions. The Appendix map shows the distribution of total disputes that occurred in my sample from 1985 to 2012, confirming the descriptive facts in Figure 1 . Political economy theories suggest 5 The data set is publicly available at http://iiadbcases.unctad.org/. 6 It can be defined as pure breach of contract (BOC) vs. contract renegotiation (CR) depending on the way the disputes will be resolved. Disputes are categorized as BOC for any repudiation or breach by the host government of a contract agreement with investors, including non-honoring of arbitral awards, which is sought to be resolved formally through local or international arbitrations. On the other hand, disputes are defined as CR for any repudiation or breach by the host government of a contractual agreement with investors, which is sought to be resolved through informal renegotiation on the contractual terms or obligations between the parties. 6 that property rights are more secured as an economy develops (Besley and Persson, 2009 ) and economic and political interests become more aligned and equal (Acemoglu and Robinson, 2005) .
Figures 2 and 3 show the simple correlation between the insecurity of contract enforcement and both
moments (income level and inequality). Contrary to my expectation, contract breaches tend to occur more as a country develops up to the upper-middle income level, which includes Argentina, Brazil, Malaysia, Mexico, and Turkey (see Figure 2 ). Figure 3 shows the correlation between BOC risk and income inequality (measured by theh Gini coefficient from the World Bank's PovCal Net). Except for several countries that breached contracts more than ten times in history, non-parametric estimates of the probability of contract breach remains flat as income inequality rises. The little correlation remains even when different poverty measures, such as headcounts of the poor population and the poverty gap (which captures the depth of poverty), are used.
The two figures characterize a puzzling fact; higher incidence of dispute events in relatively wealthier nations as well as the little correlation of contractual disputes with inequality. This implies that wealthier countries have more resources and opportunities for coercive government to be extractive. This observation motivates me to investigate further the trigger of BOC, which can be explained by contractual design, external shocks, or political institutions. Table 2 summarizes the sectoral distribution of contractual disputes. More PPP contracts have been signed in OGM, transport and energy sectors, leaving other sectors underrepresented. The table shows that the probability of BOC events differs by sector. Therefore, sectoral heterogeneity is controlled when estimating hazard rate (the likelihood of BOC in the next period on condition that the contract survives in the current period) and the probability of BOC in the following sections.
Existing Evidence
What are the potential triggers of BOC risk? Some anecdotal evidence exists, but the facts are scattered and do not answer which triggers are the most relevant. 7 Aside from academic papers, there is an accumulation 7 of knowledge in the political risk insurance (PRI) industry to understand the determinants of BOC. MIGA (2013) reports 31 pre-claims on BOC incidence happened from 2006 to 2012. Three major factors (tariff adjustment, financing difficulty, inconsistent policies) are highlighted as potential threats to make projects unviable, which were triggered by economic crisis or political changes.
For example, after economic crisis in Latin America, a large number of contractual disputes occurred as a result of financing difficulty for the governments to honor payment obligations (in particular, many of the cases were related to the 2002 financial crisis in Argentina). In recent history, political change also created dispute cases, mainly in the energy sector. An example includes denial of tariff adjustments for a power project in Guatemala where there was a change in minister of mines in 2004. Reviews of privatization programs or the revision of existing contracts were also common, creating contractual frustrations in some development countries (such as the Democratic Republic of the Congo, Moldova, and Ecuador). There were also a number of cases which were related to corruption, i.e., governments favor a particular firm for them to extract rents from the targeted company, commonly observed in the post-communist countries. 8
Despite the accumulation of anecdotal evidence, it is less clear whether there are systematic patterns for predicting BOC risk, which is the main theme to unpack in this paper.
Commodity Price Shock and BOC Risk: Energy Sector
The global prices of all commodities have dramatically increased throughout the 2000s, but with different growth rates and trends (see Figure 4 ). The commodity price boom in the 2000s created strong distributional impacts between commodity exporters and importers and by sector. For fuel importing countries with less fiscal space, higher fuel cost has led to elevated BOC risk in the power generation sector as the countries cannot insulate the local fuel market from rising global fuel prices. On the other hand, commodity exporting countries benefited from larger windfall revenues, which increased commodity-related tax revenues.
In the context of independent power projects (IPP), the sustainability of contracts signed between investors and the utility off-taker is largely affected by the price trends in fuel markets (oil, natural gas, and coal).
Under the long-term power purchase agreements (PPAs), electricity retail price is usually regulated in a power sales arrangement with state utilities, and retail price is controlled by the government. Under a fuel purchasing contract, on the other hand, operating costs of power plants keep rising in the factor market. As the import prices of major fuels go up, a negative terms-of-trade shock spills over into the local fuel market and creates risk of cost overruns. During the period of recent commodity price crisis in the 2000s, mis-match of the price adjustment mechanism in the electricity sector (rigid retail price relative to rising fuel costs) made retail tariffs inadequate to cover operating costs for power generation companies. If price terms in the off-take agreement cannot be renegotiated, the contract may be breached.
Theoretical Framework
This section outlines the main hypotheses of how micro (contract-specific) and macro factors could trigger contract breach. The framework is based on an incomplete contract model (Tirole, 1999) where contract renegotiation is possible ex-post. Due to political and economic uncertainties, contingency cannot be perfectly defined in the contract ex-ante. This provides government a discretionary power to renege on contractual obligations ex-post.
There are two players: government and a private investor. There are three stages. In stage 1, government and an investor mutually agree and sign a contract. In stage 2, the state of the world changes, making the contract less efficient. Given this, in stage 3, government and the investor may renegotiate a new contract or go to the arbitration.
Micro Factors
Conditions specified in the initial contract determine the flexibility (buffers) to absorb the exogenous shocks in stage 2. For example, as a contract matures, investors are more exposed to experience several shocks during the contract which forces them to change contractual terms as the original bargaining power will be obsolete (obsolescing bargaining).
Hypothesis 1: (Obsolescing bargain) As the contractual period gets longer, contracts are more exposed to economic fluctuations or political transitions, leading to higher probability of contract breach.
The ownership type of project also affects BOC risk. When government owns a larger stake of the project (and holds stronger bargaining power), there is a wider scope for government to breach contract (Shleifer and Vishny, 1994) . On the other hand, if government only owns a minority share of a project (and has little control over the contract), it may resort to takeover or breach of contract when the state of the world changes.
Hypothesis 2: (Ownership type) The ownership type may have ambiguous effects on BOC risk. On one
hand, as the share of state participation gets larger, government would have stronger incentive to breach contract as the major residual claimant of the property. With larger private sector participation, however, government has little control over private investors, and therefore may breach contract or take over private assets with desperation.
Macro Factors
Four types of macro shock -economic crisis, natural disasters, political transition, and global commodity price crisis -would happen and change the state of the world.
The effects of economic crisis and natural disasters on BOC risk would be ambiguous depending on the incentive effects which can go in both positive and negative directions. For example, government may be less willing to breach contracts during the period of economic crisis to avoid the loss of reputation which could affects the access to future foreign investments (Jensen et al, 2013) . Or, government may be driven to take up private assets during the crisis as they need to honor payments specified in the contract. The similar logic applies in the post-natural disaster context. 9 In other words, government is concerned about liquidity constraint in the short-term, as well as the long-term relationship with foreign investors. The optimal decision depends on the time-preference of the host government and how binding the resource constraint is.
Hypothesis 3: (Incentive effects of macro shocks)
In a period of economic crisis or after natural disasters, governments will be less likely to breach contracts if the reputation cost of BOC dominates the benefit by taking over private assets in the short-term.
The effect of political change on BOC risk depends on the direction of political shift, i.e., whether theh political regime transforms into a democratic and market friendly regime, or into an adverse and coercive autocratic regime (Acemoglu and Robinson, 2008) .
Hypothesis 4: (Political transition) An adverse change in political institutions (to less democratic policies) alters the distribution of de jure political power between incumbent and opposition parties, 10
triggering the adoption of antidiversive policies to foreign investors.
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Finally, global commodity price shock during the contractual period could create windfall revenues for net commodity exporters, while it increases fuel costs for fuel importers. The net impact on the profit margin of infrastructure projects varies by sector. In the electricity sector, as input fuel cost rises, the profit margin gets smaller especially for the long-term power purchasing agreement (PPA) with fixed-price arrangements. This effect will be more pronounced in net fuel importing countries as they are exposed to global fuel price fluctuations.
On the other hand, as the commodity price rises, the profit margin gets bigger in net resource exporting countries. Whether the government uses extra profits productively or becomes extractive in capturing rents depends on the type of government. Hypothesis 5-2: (Change in windfall revenue) During a commodity price boom, the profit margin increases in the OGM sector as prices of oil, gas, and mining products rise, which may be used productively or captured depending on the type of government.
What types of governments are more likely to engage in BOC? As mentioned above, government may lose reputation due to BOC, which affects the FDI inflows. 11 The marginal cost would be lower if the government has little access to the international capital market. The extreme situation will be fragile and conflict-affected nations or countries with weaker state capacity. 12 Foreign investors in countries under an IMF program or those working with international organizations (IFIs) are likely to face less BOC risk as reputation costs of BOC is large due to punishments from IFIs (Jensen et al, 2013) .
Hypothesis 6: (Reputation cost) In a repeated interaction between host government and investor,
reputation cost of BOC constrains government not to breach contracts, especially when the investor works with international organizations. Politically stable government can invest resources in building state capacity, which helps it reduce the risk of contract breaches.
Finally, relating to Hypothesis 5-2, resource windfalls will be more effectively utilized in democratic governments, while resource rents could increase corruption in less-democratic countries (Arezki and Gylfason, 2011). If state capacity is likely to be eroded in a less-democratic regime, resource windfalls may increase BOC risk. A similar hypothesis may hold for fragile states. If a country is likely to benefit from higher commodity prices as a net exporter, it could simply create buffers to sustain contracts, while it can increase BOC risk for fragile states as they may be extractive in controlling larger resource rents. 
Empirical Strategy
Contract-level Regression
Contract breach is a rare event, taking place in only 8% of all contracts in the sample, which could be triggered by both micro-level contractual terms and macro factors (country-level institutions and economic cyclical factors).
First, I exploit contract-level variations from two data sets to estimate the probability of contract breach using the hazard model. The duration of the contract is the number of years a project survives before it ends either due to contract breach or termination of the investment period as defined in Eq. (1).
where 0 is the year when the contract was signed, and 1 is the year when the dispute occurred. The data are right-censored if the project is still ongoing in 2012 (the censoring time is denoted as c which is the same for all contracts). The observed duration is defined as follows.
= min ( * , )
If the duration is not censored, the density of is simply ( | ; ). The probability of is censored if ( * ≥ | ), and therefore the MLE of can be obtained by maximizing the following log-likelihood function.
where is a censoring indicator. = [ 1, , 2, , , ] are covariates for project i in sector j, country c.
1, is project-specific characteristics per contract which includes procurement type (competitive bidding or negotiated contract), the share of private investment in the contract, and the supports from international financial institutions. The majority of contracts in the sample involve a significant share of private sponsorship, but only 13% of them involved multilateral institutions.
2, includes macro shock variables such as change in real per capita GDP growth and terms of trade during the contractual period ∈ [ 0 , 1 ] defined as ∆ = 1 − 0 and ∆ = 1 − 0 . Two measures capture improvement in the economic situation and foreign trade term which is likely to create buffers to reduce BOC risk.
As a part of 2, , each country's political institutions, such as democracy (defined as Democracy=1[Polity IV>0]) and ideology of the incumbent government (right wing government or not), are included in the regression. Contractual terms ( 1, and ) are expected to differ by sector and region. As the omission of sectoral and regional affiliations will bias my point estimates for these variables, regional fixed effects and a vector of dummies for sectoral affiliations 13 need to be included in the likelihood function.
Assuming that ( | ; ) follows the Weibull distribution, the hazard function can be estimated with my MLE, � , which is defined as Eq. (2).
where is the measure of duration dependence. I start regressions using the whole sample which includes both PPI and UNCTAD data sets.
Decomposing Commodity Price Shocks
13 Dummies for sectoral affiliation are coded using ICSID's industrial classification which categorizes each project into one of the following sectors: (1) agriculture, fishing, and forestry, (2) oil, gas, and mining, (3) electric power and other energy, (4) water, sanitation, and flood protection, (5) construction, (6) tourism, (7) transportation, (8) information and communication, (9) finance, and (10) other industry.
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To directly test Hypotheses 5-1 and 5-2, it is necessary to separately estimate the effects of an increase in input costs and an increase in windfall revenues during the contractual period. Domestic fuel prices are not observable, but country-level variations of the changes in input costs and windfall revenues can be constructed by weighting the global commodity price series by the compositions of input resources and resource rents. The global prices of three major commodities (oil, natural gas, and coal), which have risen dramatically since 2000 as shown in Figure 4 , are used to construct country-specific variables of the average input and end-product price shocks as follows.
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They are the weighted average of the log difference of the global prices of three primary commodities c for country i at year t. The share of a source of electricity production (either oil, natural gas, coal, or others)
is used to construct a variable of input price change, while the average value of exports of commodities (either oil, natural gas, mineral, or others) is used for measuring an increase in windfall revenue during contracts. The data on the source of electricity production are from the World Bank's World Development
Indicators, and the data on the value of commodity exports are from the United Nation's UN Comtrade database. Both and are country-specific characteristics, which are exogenous to BOC risk.
In some countries, there is one dominant fuel for electricity generation, and in others there is a mix of multiple fuels. 14 Depending on sources of electricity generation, the level of exposures to fuel cost increase would be different by country, which helps me identify the impact of cost increase in BOC risk.
Heterogeneous Impacts of Commodity Price Shocks
To test the heterogeneous impact of commodity prices on BOC risk by sector (Hypothesis 5-1 and 5-2), the interaction terms of sector dummies and two price shock variables (specified in Eq.
(2)) are included. The interaction terms of a change in terms of trade with three state capacity variables (democracy, state fragility, and resource dependency) are also included later in Table 4 to test Hypothesis 7.
Cross-country Regression
Second, I use country-year panel data of contractual disputes and macroeconomic variables to highlight how each macro factor explains breach of contract over time.
where is a binary variable (disputes happened or not) to estimate the probability that disputes happened in terms of year trends are included in all specifications.
Results
Obsolescing Bargaining
As shown in Figure 5 , the hazard curve is sloped upward. The curve is sloping fast up to 9 years of project life, which gets flatter and slopes up exponentially again as the contract matures further. This implies that the probability of BOC generally increases as the duration of projects gets longer, but government tends to be more extractive when the maturity of projects becomes more than about 14 years. This finding is supported in Tables 4-6, which report the ML estimates of the hazard model defined as Eq.
(2). In any specification, the ancillary parameter is greater than one ( > 1), confirming that there is a positive duration dependence, which is consistent with the obsolescing bargain hypothesis (Hypothesis 1).
Hazard Analysis
In Table 3 , the whole sample is used in column (1)-(3) and it is restricted to projects without government guarantees 16 in columns (4)-(9). Column (8) further removes 1,294 contracts signed in LAC countries as it is one of the epicenters of BOC events (see Map) like the case of expropriations (Weems and Salo, 2012) , and the nature of BOC in LAC would be different from other regions, which tends to be politically motivated or explained by the 2002 financial crisis. Finally, column (9) runs the same regression without net fuel exporting countries (countries which are self-sufficient for the dominant fuel sources of electricity generation) to better identify the input price shock on BOC.
Column (1) is the benchmark regression. To better identify the threshold-level of private participation, separate dummies of the level of private participation (above 50% and 80%) are added. In column (2), the interaction term between a dummy of private participation above 80% and a dummy indicating multilateral organizations' (IFI) participation in the contract (in the form of lending of loans, equity investments, or provision of guarantees) is included to examine whether IFI involvement mitigates BOC risk for projects with larger private sector participations. Additional macro variables are controlled in the following columns.
For micro factors, it appears that as private participation gets larger (above 80%), the hazard rate significantly increases by 100[exp(0.433)-1]=54.2%, suggesting that proper mix with public investments would help foreign investors reduce BOC risk. The negative coefficient of IFI involvement in column (1) shows BOC risk is likely to be significantly reduced under the IFI's involvement in the contract. The interaction term is negative and significant, showing that the hazard rate can be 100[exp(0.437)-1]=54.8% lower for privately-funded risky projects (i.e., private share of project>80%) if IFI is involved than the contracts without. Contracts in energy sector (e.g., electricity generation) are likely to experience significantly higher BOC risk.
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The results for macro variables are broadly consistent with findings in prior empirical studies. As in the case of expropriation, political regime is found to be the most critical determinants in mitigating BOC risk. In column (2), democratic state is more likely to honor the contract by 100[exp(0.575)-1]=77.7% than for autocratic states. In column (3), as found in Figure 2 , there is an inverse-U shape relationship between BOC risk and initial income level, implying that BOC risk is likely to be the most elevated for the middle-income countries. Higher GDP growth during the contractual period would significantly reduce the hazard rate, while the impact of the improvement in terms of trade is negative but less significant.
These micro and macro-level findings are robust (with the semi-elasticity of the hazard with respect to each covariate at the similar level) when projects with government guarantees are removed in column (4).
Column (5) includes a dummy variable for the procurement type (competitive bidding vs. others). If the procurement is competitively processed, government can get the foreign investment at cheaper price and thus has less incentive to harass private investors. As there are many missing data, adding this variable reduces the sample size to 1,570. Although the variable is negatively signed, it appears to have no significant impact in reducing the hazard rate. In column (6), I controlled for politician's ideology (whether incumbent government is right wing or not just before the BOC event happens). Having a right-wing government in power is likely to reduce BOC risk, which is consistent with our general understanding that a left-wing government prefers public ownership of private assets compared with a right-wing government.
Column (7) replaces a change in terms of trade with two commodity price variables (i.e., the average increase in input cost and windfall revenues) as defined in Eq. (2-1). As predicted in Hypothesis 5-1 and 5-2, cost-overrun in PPP projects due to higher input costs significantly increases the hazard rate, while larger windfall revenues is likely to have opposite effects. I expect that the effects of changes in input cost and windfall revenues will vary by sector and by the type of country, which is examined in the next section 6.2.1.
Finally, column (8) and (9) offer robustness checks by restricting sample to non-LAC countries and non-fuel exporters. The above key findings remain to be robust. In column (9), larger elasticity to energy sector dummy is intuitive as the sample only includes net fuel importers in which contracts in power sector is persistently exposed to input cost fluctuations.
Robustness Check 1: Exposure to Commodity Prices: Heterogeneity by Country and Sector
Regressions in Table 4 examine the heterogeneous impacts of commodity prices on BOC risk by political regime type and by sector. In column (1)-(3), terms of trade shock variable is interacted with three political institution measures: democracy, state fragility, and resource dependency. In column (4), input cost and windfall revenue variables are interacted with two sector dummies (i.e., projects in OGM or energy sector) to examine sectoral heterogeneities of changes in input costs and windfall revenues.
In column (1) and (2), a positive terms of trade change appears to reduce BOC risk only for democratic states and non-fragile countries. Positive changes in commodity prices create windfall revenues, but it could adversely affect state capacity by worsening property right protection or quality of law if countries tend to become more predatory. The result supports sovereign theft story that autocratic states or fragile countries are more likely to experience resource curse trap due to larger rents in natural resources. In column (3), net commodity exporters appears to benefit more from the improvement in terms of trade as they receive larger windfall revenues by exporting their commodities. Finally, estimates in column (4) reveal that energy sector is especially exposed to price risk of fuel inputs, increasing BOC risk as expected. Contrary to expectation, the riskiness of BOC does not significantly change in OGM sector in the period of larger windfall revenues.
Robustness Check 2: Cohort Analysis
As contracts were signed at different points in time, the results in Table 3 may systematically differ depending on the cohort. There was a clear structural change occurred in 2000s when the riskiness of BOC rose around the world (see Figure 1 ) and the global commodity prices discontinuously spiked up (see Figure   4 ). In this regard, the sample is divided into cohort 1(contracts signed before 2000) and cohort 2 (ones recently signed since 2000) and estimates are shown separately for each group.
In Table 5 , the hazard rates for cohort 1 and 2 are reported separately, with change in terms of trade included in column (1) and input costs and windfall revenue variables controlled in column (2). For micro factors, the positive sign of private share participation (above 80%) dummy represents the elevated BOC risk for contracts with larger private participation which reflects higher risk appetite of private investors (in response to larger demand for PPP projects) in infrastructure projects. At the same time, the negative sign of IFI dummy suggests that IFIs play more important role in mitigating BOC risk for recently signed contracts.
Interestingly, contracts signed in OGM sector before 2000 experienced higher BOC risk, but those signed after 2000 became less exposed to contract breaches. This is explained by a structural change in commodity markets after 2000 (see Figure 4 ) as higher commodity prices in 2000s were not expected ex-ante when longterm oil, gas, and mining contracts were signed before 2000, but contracts could be more flexibly designed to deal with the price risk amidst commodity price crisis after 2000.
For macro factors, negative sign of TOT variable in column (1) shows that favorable terms of trade situation significantly reduced BOC risk in both cohorts. In column (2), increase in input cost increased BOC risk only in cohort 1, while increase in windfall revenue reduced the risk only in cohort 2. This result suggests that the long-term PPP contract signed prior to the higher fuel price regime missed buffers to absorb the costoverrun, while those signed ex-post could be tailored to flexibly adjust the contractual terms to benefit from higher windfall revenues in the short-term. Figure 6 shows survival rates depending on different level of private sponsorship of each contract, which clearly suggests that the survival rate gradually decreases as private participation gets larger from 50% to 90%. In OGM sector, the survival curve crosses around 10 years of project duration. All else equal, this suggest that contracts in OGM sector are likely to experience higher BOC risk as it matures above 10 years of project life. This finding is intuitive as government will have less incentive to breach contracts until the discovery, exploration, and production of oil, gas, and mining fields are complete; but the bargaining power will shift once the large capital investments are sunk, and government may be tempted to breach contract before marketing of these commodities starts. In terms of energy sector, the survival rate of contracts is always lower than other sectors for both short-term and long-term, showing that projects in energy sector always face relatively higher BOC risk. Figure 7 illustrates the survival functions separately by the country type, showing that regime types have different effects over the project life cycle. First, democracy appears to have lower survival rate in the shortterm but the survival rate improves as the contract matures. Foreign investment contracts will be strongly supported by the autocratic government in the short-term, but this result confirms that democracy is the critical factor for the long-term success and the sustainability of the PPP project. Second, projects operated in net commodity exporting countries are more likely to survive since projects in such host country were less exposed to permanent or temporary global commodity price fluctuations. Four findings catch our eye. First, among three macro-level exogenous shocks, natural disaster significantly increases the BOC risk by about 5%, while the impact of change in terms of trade appears to be statistically zero. This suggests that contract breaches are likely to be triggered by sudden natural shocks, rather than cyclical commodity price cycles. Furthermore, as Jensen et al (2013) found using OPIC data, the positive sign of GDP growth represents governments' less incentive to breach contracts during economic crisis as they are concerned about the loss of reputation by breaching contracts, which creates the short-term financing difficulty during the economic crisis. This cross-country result deals with incentive effects of short-term economic cycles on governments' action to breach contracts (which tests Hypothesis 3), and therefore, it differs from my contract-level finding (in Table 3 ) in which higher growth during contractual period (the median contract age is 9 years that is relatively long-term; see Table 1 ) appears to improve the survival rate of contracts.
Heterogeneity over Project Life
Cross-country Regression: Probability of Breach of Contract
Second, in column (3), the marginal effect of democracy is small and does not significantly reduce BOC risk, which is contrary to my finding in the contract-level analysis. In column (3), instead of a static measure of democracy, I include dummies of democratization (with to 1-2 year lags). It shows that BOC is likely to be triggered 1-2 years after political transition took place which is consistent with Hypothesis 4 and confirms that an adverse political transition is likely to trigger BOC events. In column (4), a dummy of fragile states appear to be insignificant.
Third, resource dependency (in aid and primary commodities) appears to be a major determinant of BOC events. If a country is largely donor dependent (i.e., aid revenue is major non-tax revenue), the government would lose an incentive to invest in building fiscal capacity (Besley and Persson, 2013) . The square term of Aid/GNI is positively signed, but the linear term is negatively signed. This indicates that aid could create fiscal buffers up to a certain level, but it destroys the fiscal capacity when the country becomes a donordarling (i.e., Aid/GNI ratio is above a certain threshold dependency level), leading to higher BOC risk above the threshold. In addition, the log of resource rents is also positively signed and suggests that larger natural resource dependency increases the BOC risk, which supports the resource curse story.
Finally, the average propensity of BOC events (in the past five years) is included in column (1)-(4) that is consistently positive in all specifications, which suggests a significant evidence of state dependency of BOC risk. As in the case of expropriation, BOC events tend to repeat in the same set of countries. 17
Columns (5)-(7) control for country and year fixed effects to check the robustness of my findings after removing unobserved heterogeneity. 18 As expected, the level of state dependency gets weaker (i.e., the magnitude of the average of BOC in the past 5 years gets smaller) in this specification. It also confirms my 17 See Eden, Kraay, and Quan (2012) for the analysis on expropriations. 18 Using the fixed effect model in column (6), Hausman specification test rejects the hypothesis that country-level effects are adequately modeled by a random-effect model ( 7 2 =115.12; p-value=0.000).
20 key finding explained above; countries under democratization faces less BOC risk and BOC is more likely to be triggered a year after natural disasters. Column (8) provides another robustness check which excludes 20 countries in LAC region. My key result remains robust, but the average propensity of BOC events (in the past five years) becomes insignificant, suggesting that BOC events tended to repeat in the LAC region in particular.
Conclusion
BOC events have been increasing since the late 1990s, which has become the top concern for multinational corporations. Using a new data set which covers the universe of contractual dispute cases, this paper investigates the triggers of such events.
As the obsolescing bargaining hypothesis suggests, the hazard rate of BOC rises as the contract matures, and governments tend to be more extractive when the contract gets very old. The involvement of IFIs could significantly reduce BOC risk as government tries to avoid losing the reputation with international community, which is consistent with the finding of Jensen et al (2013) . Political institutions, such as democracy and political ideology, are major macro factors in predicting BOC risk, but the paper newly suggests the significant impacts of economic cycles (e.g., real GDP growth and commodity prices) during the contractual period. In general, better terms of trade reduces the BOC risk, but only in democratic states and non-fragile countries. For net commodity importers, increase in fuel input cost significantly increases BOC risk.
The cross-country estimation reveals that in the short term, the outbreak of BOC is strongly correlated with a large external shock such as a natural disaster and it tends to repeat in the countries which experienced BOC in the past five years. In the long term, BOC is more likely to happen in the middle income nations with poor political institutions.
This paper provides useful insights for investors as well as political risk insurers in two respects. For PRI industry, it suggests that longer tenor of the insurance could significantly increase BOC risk, especially under the elevated global uncertainties after 2000, which requires some buffers embedded when drafting contracts (e.g., IFI involvement, better mix or public and private funding). For both investors and insurers, autocratic regime and political turnover remain to be the long-term concern, and the event tends to be clustered in the energy sector. The risk will be elevated in periods of high commodity price volatility.
Some caveats remain. This paper provides a comprehensive assessment of the relative triggers of BOC empirically, but formal theory is necessary to derive the conditions to understand which micro and macro factors matter the most for breach of contract risk. (1) and (2) beside the name take one-year and two-year lag. 
